Objectives: We investigated the urination patterns in elderly male patients with upper urinary tract calculi. Methods: We enrolled 45 patients with upper urinary tract calculi and 52 patients without urinary tract calculi (as controls) who were over 60 years of age for this study. All of the patients had undergone the International Prostate Symptom Score diagnostic process via an interview. Results: No significant differences were observed in any of the parameters between these groups with regard to their voiding symptoms. However, the group with upper urinary tract calculi had significantly lower scores on their daytime urinary frequency, storage symptoms and total IPSS scores. The group with upper urinary tract calculi had significantly better results in the analysis of QOL. Conclusions: These data suggest that elderly males having upper urinary tract calculi might have fewer lower urinary tract symptoms as a result of the stone formation.
INTRODUCTION
In Japan, as the population ages, upper urinary tract calculi, originally a disease of young males, is becoming an elderly male's disease 1 . Formerly, upper urinary tract calculi of elderly males occurred primarily in individuals who were bedridden, and the main causes of the calculi was stagnation of the urinary flow and chronic dehydration due to a reduction of body motion. Because their general status was bad, these patients tended to be unsatisfactorily cured, and because of the infrequency of the condition, upper urinary tract calculi of older males was seldom researched. However, as the elderly population has increased, the number of elderly people with a good activity of daily living has also increased. This has inevitably led to an increase in the number of elderly patients with upper urinary tract calculi needing medical attention.
The exact causes of upper urinary tract calculi in younger subjects are not clearly understood. Many of the upper urinary tract calculi in Japan are calcium calculi, and various factors, such as crystallization of supersaturated urinary substances, diminution of inhibitors of calculus formation, and variations in urinary pH are said to be involved in the formation of upper urinary tract calculi 2 . The reason why there is a decrease in the incidence of upper urinary tract calculi with increasing age is not well understood, although it has been suggested that the decline in urinary concentration with age may be involved. On the other hand, with regard to the increase in the incidence of nocturia with age, various factors have been identified, and nocturia due to a decline in the urinary concentration has been pointed out to be one factor 3 
.
It is expected that people who maintain a higher urinary concentration in advanced age present relatively mild nocturia, but have a higher likelihood of developing urinary tract calculi. This led us to hypothesize that the urination status of elderly upper urinary tract calculi patients is better than that of normal elderly persons. In this study, we investigated the urination patterns and backgrounds of elderly patients with upper urinary tract calculi.
METHODS
Among patients over age 60 who visited our outpatient clinic from November 2007 until June 2008, we picked 45 patients (Group 1) who showed nephrolithiasis in echo and urinary tract plain films as the subjects. None of them had any symptoms from nephrolithiasis. Then we extracted 52 patients (Group 2) who did not show nephrolithiasis plain films for comparison as a control group. All of the control group patients visited our outpatient clinic for a medical check up.
All of these patients had undergone the International Prostate Symptom Score (IPSS) diagnostic process via an interview.
To obtain the details of the patients' backgrounds, we had interviewed them about their medical history. The chronic bedridden patients and the patients with urological malignancies were excluded from this study. The statistical analyses were performed using Mann-Whitney's U-test. Statistical significance was accepted at a P-value of < 0.01. 
DISCUSSION
In this study, we demonstrated that the urinary status of patients with urinary tract calculi is better than that of controls. The storage symptom score of the calculi group was significantly better than that of the control group, and all of the other parameters were also demonstrated to have a tendency to be better in the calculi group than the controls. Previous reports have revealed that chronic dehydration and inadequate fluid intake often elicit nephrolithiasis, 4, 5 and idiopathic calcium stones occur more frequently in patients without guidance about adequate fluid intake than in patients who are receiving proper guidance about adequate fluid intake 6 . However, as we did not measure their daily fluid intake, we cannot discuss this point. In terms of the etiology of stone formation, the urine concentrating ability of the calculi patients might have been better than that of the controls. In this study, no significant differences were observed regarding urine specific gravity on arrival between these groups. Some difference may exist regarding the urine concentration at night, when urinary stones often form, between these groups 7 , but we do not have any data regarding this aspect.
Pyelonephritis induced by impaction of a stone often becomes potentially lethal, so relapse prophylaxis is very important. The natural history of calcium stone disease is reported to be associated with a recurrence rate of 15% one year after the first stone episode, 42-48% after 4 years and 61-67% after 9 years 8 . Prophylactic treatments for nephrolithiasis are reported to include an increased fluid intake, dietary treatment, the use of cellulose phosphate, and thiazide treatment, of which fluid intake is suggested as the first choice because of its safety and efficacy. In fact, an increased fluid intake is the only nutritional modification that may be applied universally for all forms or causes of idiopathic calcium urolithiasis. However, it is unknown whether an increased fluid intake is appropriate for elderly patients with calculi, because such an increased fluid intake might induce pollakisuria and polyuria in older patients. Nakagawa et al. demonstrated that elderly individuals with nocturia were at a greater risk for fracture and death than those without nocturia 9 . Therefore, the encouragement of excessive fluid intake by older people might increase their risk of death.
Although it is necessary to refrain from indiscriminately prescribing increased fluid intake for elderly patients, there is no evidence indicating that enforced drinking induces polyuria in elderly patients with upper urinary tract calculi. On the contrary, Ljunghall, et al. reported that the urinary volume increases very little when fluid intake guidance is given to urinary tract calculi patients 10 , and it is not easy to ensure a daily urine volume of more than two liters, which is considered to ideal. Therefore, it is expected that the urine concentration is still effective in urinary tract calculi patients, and this may be the reason why the IPSS is more satisfactory in the elderly patients with upper urinary tract calculi than in control patients.
Therefore, based on the findings of the present study, it may be effective for the prevention of the recurrence of calculi without any significant adverse effects on the patient's daily life. The data obtained in this study showed unexpected results. As can be seen in Table 1 , although there was a tendency for the group of elderly patients with upper urinary tract calculi to have a higher incidence of diabetes, hypertension and hyperlipidemia, better results for the voiding parameters were found for these patients as compared to the controls. It has already been reported that the incidence of these metabolic disorders, which are usually thought to induce metabolic syndrome, are high in patients with calculi. 11 Further, these metabolic disorders have been reported as risk factors for lower urinary tract symptoms.
12,13
The results of our present study indicated that, in spite of the tendency for the incidence rate of metabolic syndrome to be higher for the elderly upper urinary tract calculi group, the International Prostate Symptom Scores showed satisfactory results. In addition, this was likely related to the significantly lower rate of α-blocker and anticholinergic drug use in these patients, as shown in Table 2 .
In conclusion, we demonstrated that the group with upper urinary tract calculi had significantly lower scores regarding their daytime urinary frequency, storage symptoms, QOL score and total IPSS score. Although prescribing an increased fluid intake for elderly patients may be associated with such problems as polyuria and nocturia, it is not considered to induce severe LUTS because their urination status tends to be good.
